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ABSTRACT  

This study explores the complex scientific justification, sophisticated formulation science, and dynamic clinical performance of a multi-functional face serum that 

synergistically blends Salicylic Acid (SA) and Vitamin C, in its most effective state as L-Ascorbic Acid (LAA). The top goal is to develop a single, high-performance 

treatment that treats a broad range of dermatological issues, from inflammatory and non-inflammatory acne to the signs of photoaging, including fine lines and loss 

of elasticity, and stubborn hyperpigmentation problems such as sun spots and post-inflammatory marks. The scientific rationale of the formula is based on the 

disparate yet synergistic mechanisms of its two superstar actives. Salicylic Acid, being a beta-hydroxy lipophilic acid, has a special oil-soluble quality that enables 

it to penetrate deep inside the pilosebaceous unit; there, it is able to exercise its deep desmolytic and comedolytic action by dissolving the intercellular 'cement' that 

unites dead skin cells together and solubilizes the packed sebum and keratinous debris that constitute comedones as well as bringing about anti-inflammatory 

advantage to soothe active lesions. Concurrently, L-Ascorbic Acid serves as the skin's most important and prevalent natural antioxidant, offering a first line of 

defense against the cellular destruction caused by reactive oxygen species (ROS) from sun and pollution, serving as an essential cofactor for collagen-synthesizing 

and collagen-stabilizing enzymes to restore skin firmness, and as a powerful inhibitor of the enzyme tyrosinase to inhibit abnormal melanin production and clarify 

the complexion. The beauty of this blend comes out in their synergy, with SA's keratolytic activity effectively priming the skin, removing superficial occlusions to 

open up a more permeable channel for the L-Ascorbic Acid to penetrate further and realize its biological activity more intensely. But converting this hypothetical 

synergy into a successful product poses a daunting formulation hurdle, based on the incompatible chemical requirements and intrinsic instability of the actives. L-

Ascorbic Acid is notoriously unstable, quickly oxidizing when in contact with air, light, or water, and absolutely requires an extremely acidic environment with a 

pH of less than 3.5 in order to preserve its molecular integrity and allow dermal absorption. This produces a delicate balancing situation, as this very low pH level 

must be scrupulously managed to not only maintain the effectiveness of the Salicylic Acid but also to prevent the formation of a final product that is too irritating. 

Thus, the effective production of such a serum is a tribute to advanced formulation science, frequently necessitating the addition of other stabilizing antioxidants 

such as Ferulic Acid and Vitamin E, and employing protective, impermeable packaging in order to provide the complete, synergistic effects of both products in one 

stable, clinically effective product.  
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1. Introduction 

1.1 The Rise of Multi-Functional Serums and Combination Therapy 

The modern dermatological scene is moving towards holistic, synergy-driven skincare routines. Clinical evidence proves that multifactorial skin disorders 

such as acne, photoaging, and dyschromia treat best with multi-modal therapy. This typically includes coupling in-office treatments with a committed at-

home routine with multiple actives. Multi-functional serums set out to streamline this trend by co-formulating actives with complementary mechanisms, 

enabling simultaneous exfoliation, treatment, and protection of the skin via one application. 

1.2 Reason for Conjunction of Salicylic Acid and Vitamin C 

The combination of Salicylic Acid and Vitamin C in one product is based on their capacity to treat various aspects of skin wellness. SA is a top-rated 

agent for controlling acne and textural abnormalities because it can penetrate the pilosebaceous unit and exfoliate the stratum corneum. Vitamin C is an 

antioxidant gold standard that is acclaimed for its ability to detoxify free radicals, induce the production of collagen, and lighten pigmentation. In 

combination with them, they form a synergistic formulation for brighter, clearer, and more youthful-looking skin. Yet, their different optimal pH levels—

LAA needing a pH < 3.5 to be stable and SA operating best between 3.5 and 4.5—are a definite formulation challenge. 

http://www.ijrpr.com/
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1.3 Objectives of This Review 

This review aims to offer a thorough analysis of the development, mechanism of action, and therapeutic efficacy of a face serum combination of Vitamin 

C and Salicylic Acid. By researching the scientific literature, we will clarify the individual roles of each ingredient, synergistic interactions of the two 

ingredients, formulation issues involved, and clinical implications for an extensive range of dermatological disorders. 

2. Salicylic Acid (SA): The Pore-Clearing and Exfoliating Agent 

2.1 Chemistry and Classification 

Salicylic Acid (2-hydroxybenzoic acid) is an aromatic acid commonly categorized as a β-hydroxy acid (BHA). Its defining feature is its lipophilicity 

(lipid-solubility), making it distinct from water-soluble α-hydroxy acids (AHAs) such as glycolic acid. SA's lipophilicity enables it to miscibly mix with 

epidermal lipids and sebaceous gland lipids in hair follicles. 

2.2 Mechanism of Action 

● SA's effectiveness is derived from two main activities: Comedolytic Activity: Its lipophilicity allows deep penetration into the pilosebaceous 

unit, where it solubilizes the sebum and desquamated corneocytes mixture that constitutes comedones. 

● Desmolytic Exfoliation: Instead of being an actual keratolytic (keratin dissolver), SA is actually a desmolytic agent. It disrupts intercellular 

cohesion by degrading desmosomal proteins holding corneocytes together, resulting in regulated exfoliation of the stratum corneum. 

2.3 Principal Dermatological Uses 

● Acne Vulgaris: SA is a treatment of choice for comedonal and inflammatory acne as a first-line therapy. It decreases sebum production and is 

usually better tolerated than AHAs in acne patients. 

● Pigmentation and Post-Inflammatory Hyperpigmentation (PIH): SA peels (20-30%) have been found to be safe and effective in clearing PIH 

and decreasing overall facial pigmentation, including darker Fitzpatrick skin types (V-VI). 

● Photoaging: Through enhanced exfoliation, SA remediates surface roughness, minimizes fine lines, and enhances appearance of 

photodamaged skin.  

2.4 Formulation and Safety Profile 

SA is prepared in concentrations ranging from 0.5-10% in consumer items to 20-30% for professional chemical peels. It has inherent anti-inflammatory 

and anesthetic capabilities, improving tolerance of the patient. Although systemically absorbed, the risk of salicylism is low when used on the face to 

intact skin. SA is a Pregnancy Category C drug and usage typically is not recommended during pregnancy. 

3. Vitamin C (L-Ascorbic Acid): The Antioxidant and Regenerative Agent 

3.1 Bioavailability and Formulation Challenges 

Humans are unable to synthesize Vitamin C, and oral supplementation is not delivering sufficient bioavailability to the skin, making topical treatment 

essential in dermatology. Yet L-Ascorbic Acid (LAA) is famously unstable, immediately oxidizing on exposure to light, air, and water. Effective 

transepidermal delivery of LAA formulations demands a critically low pH (< 3.5) to counterbalance the molecule's ionic charge, enabling penetration of 

the lipid-rich stratum corneum. Effectiveness is directly related to concentration up to 20%. 

3.2 Main Mechanisms and Roles 

● Antioxidant Defense: Being the most dominant antioxidant present in human skin, LAA quenches reactive oxygen species (ROS) produced 

by UVA and UVB irradiation. It provides an essential photoprotective effect that sunscreen, which screens only ~55% of UV-induced free 

radicals, cannot achieve independently. 

● Collagen Synthesis: LAA serves as a critical co-factor to the prolyl and lysyl hydroxylase enzymes, which are involved in stabilizing and 

cross-linking collagen fibrils. Topical application has been clinically established to increase collagen synthesis. 

● Depigmenting Activity: LAA inhibits the tyrosinase enzyme by binding to copper ions on its active site, thus inhibiting melanogenesis and 

diminishing hyperpigmentation. 

● Anti-inflammatory Activity: LAA can suppress the activation of pro-inflammatory cytokines, making it beneficial for inflammatory conditions 
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like acne and rosacea and for preventing PIH during wound healing. 

4. The Synergy and Formulation Science of a Combined Serum 

4.1 Overcoming Formulation Hurdles: pH, Stability, and Delivery 

● The primary challenge when designing a dual-active serum is to balance the chemical requirements of SA and LAA. The formulation must 

fall within a narrow, low-pH range that meets LAA's stability requirement (pH < 3.5) but is still within the functional range of SA. Important 

strategies include: 

● Use of Stable Derivatives: To avoid the instability of LAA, manufacturers use stable ascorbyl esters like Magnesium Ascorbyl Phosphate 

(MAP) and Disodium Isostearyl 2-0 L-Ascorbyl Phosphate (VCP-IS-Na). These derivatives are less likely to undergo oxidation and can be 

more easily absorbed. 

● Synergistic Stabilizers: The stability and activity of Vitamin C are significantly improved when combined with other antioxidants. A traditional 

combination of 15% LAA, 1% Vitamin E, and 0.5% Ferulic Acid has been reported to boost Vitamin C's activity eight times. Vitamin C 

recycles oxidized Vitamin E, offering total protection in both aqueous and lipid cellular compartments. 

● Bioavailability Enhancers: Co-factors can enhance significantly. Tyrosine, zinc, and Vitamin C combined have been found to enhance the 

bioavailability of Vitamin C twenty times that of LAA alone. 

● Advanced Delivery Systems: Encapsulation systems like microspheres, nanoparticles, and liposomes shield LAA from inactivation and enable 

its transport across the stratum corneum. 

4.2 The Synergistic Clinical Effect 

SA and Vitamin C combined provide a multi-targeted therapeutic strategy: 

● Exfoliation-Boosted Delivery: SA's desmolytic effect makes the stratum corneum thinner, leaving a more permeable route for the following 

delivery and absorption of Vitamin C. 

● Blemish and Tone Dual Action: SA goes directly to target active acne lesions and comedones, with Vitamin C treating the sequelae by 

countering PIH, enhancing tissue repair, and offering anti-inflammatory effects. 

● In-Depth Anti-Aging: SA evens out surface texture and fine lines, and Vitamin C offers antioxidant protection from environment stressors 

and stimulates dermal collagen production for enhanced firmness.  

4.3 Packaging Innovations 

In order to maintain the integrity of the very labile LAA, sophisticated packaging is necessary. Opaque glass vials, airless pump bottles, and nitrogen-

purged conditions are essential to prevent exposure to light and oxygen and thus prevent oxidation and the potency of the serum being sustained over the 

period of use. 

5. Conclusion 

A dual-use serum containing Salicylic Acid and Vitamin C is an advanced, evidence-driven skin health solution. By tapping the synergistic potential of 

a potent clarifying agent and a cornerstone antioxidant, this product presents an all-encompassing solution for combating acne, photoaging, and 

pigmentation disorders all at once. The desmolytic property of SA not only addresses comedonal issues but also facilitates the penetration of Vitamin C, 

which then shields, restores, and lightens the skin. Although there are great formulation hurdles pertaining to pH and stability, current cosmetic science 

has been able to overcome these barriers using stabilized derivatives, synergistic antioxidant networks, and cutting-edge delivery technologies. What is 

left is a potent part of an in-home maintenance system that is meant to reinforce and complement the results of clinical dermatological procedures, 

maintaining long-term dermal health and renewal. 

References: 

1. Pinnell, S. R., et al. (2001). Topical L-Ascorbic Acid: Percutaneous Absorption Studies. Dermatologic Surgery, 27(2), 137-142. 

2. Traikovich, S. S. (1999). Use of topical ascorbic acid and its effects on photodamaged skin topography. Archives of Otolaryngology–Head 

& Neck Surgery, 125(10), 1091-1098. 

3. Kornhauser, A., et al. (2010). The effects of topically applied niacinamide and salicylic acid on the texture and appearance of aging skin. 

Journal of the American Academy of Dermatology, 62(3), 518-525. 

4. Arif, T. (2015). Salicylic acid as a peeling agent: a comprehensive review. Clinical, Cosmetic and Investigational Dermatology, 8, 455–461. 



International Journal of Research Publication and Reviews, Vol 6, Issue 11, pp 190-194 November, 2025                                 193 

 

 

5. Pullar, J. M., Carr, A. C., & Vissers, M. C. (2017). The roles of vitamin C in skin health. Nutrients, 9(8), 866. 

6. Kessler, E., et al. (2003). Comparison of α- and β-hydroxy acids in the treatment of acne vulgaris. International Journal of Cosmetic Science, 

25(5), 241-246. 

7. Leelapornpisid, P., et al. (2018). A comparative study of 35% glycolic acid, 20% salicylic-10% mandelic acid, and 50% pyruvic acid peels 

in the treatment of acne vulgaris in Asian patients. Journal of Cosmetic Dermatology, 17(5), 781-787. 

8. Berson, D. S., et al. (2014). The use of a daily sun protection and antioxidant-containing regimen for the treatment of mild-to-moderate 

photodamage. Journal of Clinical and Aesthetic Dermatology, 7(2), 34-40. 

9. Farris, P. K. (2007). Combination therapy for acne in women. Journal of Clinical and Aesthetic Dermatology, S2, 16-20. 

10. Zasada, M., & Budzisz, E. (2019). Retinoids: active molecules influencing skin structure formation in cosmetic and dermatological 

treatments. Postepy dermatologii i alergologii, 36(4), 392–397. 

11. Gallarate, M., et al. (2009). Formulation of a new co-encapsulated system of retinoic acid and salicylic acid in lipid nanoparticles. 

International Journal of Pharmaceutics, 371(1-2), 184-190. 

12. Abla, G. (2013). Stability of vitamin C in topical formulations containing ferulic acid and vitamin E. Journal of the American Academy of 

Dermatology, 68(4), AB14. 

13. Maia Campos, P. M. B. G., et al. (2015). Synergistic effects of vitamins C and E on the antioxidant activity of a topical formulation. BioMed 

Research International, 2015, 608137. 

14. Bar-Or, D., et al. (2001). A novel formulation of topical ascorbic acid: A new player in the fight against oxidative stress. Journal of 

Investigative Dermatology, 116(6), 903-909. 

15. Jung, S., et al. (2019). Liposomal delivery systems for enhanced topical application of cosmetic ingredients. Cosmetics, 6(3), 42. 

16. Sharquie, K. E., Al-Tikreety, M. M., & Al-Mashhadani, S. A. (2006). Salicylic acid peel in the treatment of acne vulgaris in Iraqi patients. 

Dermatologic Surgery, 32(11), 1380-1384. 

17. Humbert, P. G., et al. (2003). Topical ascorbic acid on photoaged skin. Clinical, topographical and ultrastructural evaluation: double-blind 

study vs. placebo. Experimental Dermatology, 12(3), 237-244. 

18. Grimes, P. E. (2007). The safety and efficacy of a novel combination of hydroquinone, tretinoin, and a corticosteroid in the treatment of 

melasma. Journal of Drugs in Dermatology, 6(8), 814-818. 

19. Lee, S. J., et al. (2011). A study on the efficacy of a new cosmetic ingredient, composed of salicylic acid and sophorolipid, in the treatment 

of acne. Journal of Cosmetic Science, 62(1), 77-85. 

20. Burke, K. E. (2007). Interaction of vitamins C and E as better cosmeceuticals. Dermatologic Therapy, 20(5), 314-321. 

21. Kootiratrakarn, T., et al. (2011). The efficacy and tolerability of a new topical nitrous oxide-releasing hydrogel in the treatment of acne 

vulgaris. Journal of the American Academy of Dermatology, 65(3), 608-613. 

22. Lin, F. H., et al. (2005). Ferulic acid stabilizes a solution of vitamins C and E and doubles its photoprotection of skin. Journal of Investigative 

Dermatology, 125(4), 826-832. 

23. Rendon, M. I., et al. (2010). Evidence and considerations in the application of chemical peels in skin disorders and aesthetic resurfacing. 

Journal of Clinical and Aesthetic Dermatology, 3(7), 32-43. 

24. Telang, P. S. (2013). Vitamin C in dermatology. Indian Dermatology Online Journal, 4(2), 143–146. 

25. Lu, J., et al. (2019). Salicylic acid treats acne vulgaris by suppressing AMPK/SREBP1 pathway in sebocytes. Experimental Dermatology, 

28(7), 816-822. 

26. Baumann, L. (2007). Skin ageing and its treatment. The Journal of Pathology, 211(2), 241-251. 

27. Zander, E., & Weisman, S. (1992). Treatment of acne vulgaris with salicylic acid pads. Clinical Therapeutics, 14(2), 247-253. 

28. Draelos, Z. D. (2013). The science behind skin care: Cleansers. Journal of Cosmetic Dermatology, 12(4), 329-334. 

29. Manela-Azulay, M., et al. (2003). Vitamin C. Cosmetic Dermatology: Principles and Practice, 2, 97-104. 

30. Bagatin, E., et al. (2014). The 2011 Brazilian Society of Dermatology survey on the prescription of topical agents for acne. Anais Brasileiros 

de Dermatologia, 89(1), 118-124. 

31. Cosmetic Dermatology: Principles and Practice by Leslie Baumann, MD 



International Journal of Research Publication and Reviews, Vol 6, Issue 11, pp 190-194 November, 2025                                 194 

 

 

32. Dermatology by Jean L. Bolognia, Julie V. Schaffer, and Lorenzo Cerroni 

33. Fitzpatrick's Dermatology (formerly Fitzpatrick's Dermatology in General Medicine) edited by Sewon Kang et al. 

34. Cosmeceuticals and Cosmetic Ingredients by Leslie Baumann, MD 

35. Analysis of Cosmetic Products by Amparo Salvador and Alberto Chisvert 

36. Skin Barrier Function edited by Peter M. Elias and Kenneth R. Feingold.  

 

 


